We have developed a radioimmunoassay method for serum triiodothyronine on small (9 X 23 mm), reusable Sephadex G-25 columns. Recoveries of triiodothyronine added to sera are 97-105%, and the coefficients of variation for within-assay and between-assay determinations are 5.8 and 9.0 % , respectively. Maximum sensitivity is in the hypothyroid range (0-100 ng of 13 per dl). Triiodothyronine concentrations (ng/dl) in human serum are (mean ± SD): euthyroid 96 ± 26, euthyroid females receiving oral contraceptives 132 ± 17, hypothyroid 24 :1: 22, and hyperthyroid 263 L 58. Mild hemolysis and lipemia do not interfere, but 10-20 % artifactual elevation is found with icteric sera. Interference by thyroxine is negligible. An improved, reproducible carbodiimide coupling procedure for triiodothyroninealbumin (19:1) antigen is described. A parenthetic observation of potential importance is that immunized rabbits accumulate large concentrations (30 000-90 000 ng/dl) of serum bound triiodothyronine. Our procedure offers the advantages that, on a single column, triiodothyronine is quantitatively extracted from serum that is premixed with 1251-labeled triiodothyronine, serum proteins are removed, binding with antiserum is accomplished in 1 h, and the free and bound triiodothyronine are separated. The columns are regenerated for repetitive use by eluting residual iodothyronines with excess thyroxine-binding globulin (dilute plasma).
Quantitative analysis of 3,5,3'-triiodothyronine (T3) is important for research and clinical purposes.
Serum T3 concentrations determined either by saturation analysis after paper chromatography (1, 2) or by gas chromatography (3) are inaccurate, primarily because T4 is de-iodinated to T3 during these procedures (4, 5). Furthermore, these methods are too cumbersome for routine analysis.
T3 analysis by RIA is now improved and convenient (6-8 ). Direct RIA of serum requires the addition of a blocking agent, usually 8-anilino-1-naphthalene sulfonate, that prevents T3 binding (9) (10) (11) (12) (13) (14) (15) (16) by endogenous TBG. However, these blocking agents also inhibit T3 binding by the antibodies ( 
15-18),
and different antisera have yielded dissimilar results with the same sample (1 7). Additional uncertainty is conferred by endogenous serum proteins whose binding of T3 is unaffected by TBG blocking agents (16, 
18, 19).
Thus, it would be advantageous to remove serum proteins before RIA of T3.
Protein interference is eliminated when alcohol extracts of serum are analyzed (14, 20, 21 ). However, recoveries of T3 are incomplete and variable after extraction and evaporation (14, 22) Wash the Sephadex columns with 6 ml of NaOH (80 mmol/liter), and allow the NaOH to drain completely. Add 300 tl (Eppendorf   pipette) of the diluted samples from step 1 onto the filter-paper surface of the Sephadex columns.
Materials and Methods

Reagents
After the sample has cornpletely drained onto the Sephadex, add 2.0 ml of barbital buffer to each column, and discard the effluent. 2 The amount of radioactivity varies with the age of the isotope. (Figure 2 ), which yields a curved plot with an average affinity (equilibrium) constant of 1.68 x i0#{176} liter! rnol. In this plot, T3 binding by TBG in rabbit antiserum is inconsequential, because only the equivalent of 0.15 l serum was used to obtain the data in Figure  2 . This is further verified by the finding that normal rabbit serum does not bind T3 when analyzed in the same manner. Rate of T3 Binding by T3-Antiserum on Sephadex G-25
Kinetics of T3 binding by the T3-antiserum on the gel are shown in Figure 3 . After loading seven columns (in duplicate) with 34 pg of 125I-labeled T3 (22 400 cpm), followed by 2 ml of barbital buffer, we added 0. 
Precision and Recovery Studies
A pool of serum collected from 100 euthyroid hospital patients [T4 = 8.5 ± 0.4 (SD) g/dl] was stored in the freezer and served as a control serum. Ten replicate samples of this serum analyzed on the same day gave a mean value of 96 ± 5.6 (SD) ng of T3 per deciliter. The mean value for between-assay analysis over a period of 12 days was 94 ± 8.5 (SD) ng/dl. Thus, the CV's for within-assay and between-assay were 5.8% and 9.0%, respectively.
When the pooled serum was diluted with HSA solution or mixed with T3 to a final concentration of 150 and 250 ng of T3 per deciliter, the recoveries ranged from 97 to 105% and the CV's ranged between 5.8 and 8.7%. In nine hyperthyroid patients, the mean T3 was 263 ± 58 (SD) ng/dl, and none of the values was less than 187 ng/dl. The serum T4 concentration in this group ranged from 13.7 to 24.6 g/dl.
Serum
In a 10th hyperthyroid patient, not shown in Figure 5 , the serum T3
was 955 ng/dl and T4, 33.9 ig/dl.
These findings indicate a euthyroid range of 50-
This range is chosen to include both sexes and females receiving estrogens.
Interferences
Interference by iodothyronines, iodotyrosines, and two clinically useful antithyroid agents was determined (Table 2) . Because the concentration of T4 in serum is about 90 times greater than that of T3, interference by this iodothyronine, either by direct crossreaction or by de-iodination to T3, is an important consideration (6). Commercially available T4 crossreacted about '/5o as well as T3 with our antiserum (Table  2) . After a single purification by paper with '251-labeled T3.
Content of Rabbit Antisera
The T3 content of several rabbit antisera is shown in Of interest is the finding that the T3-antiserum contains large amounts of bound T3 (Table 3) . From an analytical standpoint, it might be desirable to remove this endogenous T3 in order to obtain a highertiter antiserum.
That 
